Is sphenoid sinus opacity significant in patients with optic neuritis?
group of patients with isolated optic neuritis and radiological evidence of spheno ethmoiditis and discuss the clinical relevance of this finding.
Methods We reviewed the notes of 11 patients with optic neuritis who, because of atypical headache, underwent neuroimaging revealing sphenoid sinus opacity. Six patients had endoscopic drainage of the sphenoid sinus; 4 were treated medically.
Results Sinus contents included fungal infection (2) , mucopurulent material (5), polyps (1) and necrotic tumour (1) . Narrowing characteristically has impaired colour vision, an afferent pupillary defect and visual field loss; the patient may also complain of painful eye movements and, if the inflammation is anterior, the optic disc is swollen. Patients typically recover vision in the affected eye over the subsequent 3-6 weeks. Review of the literature suggests that between 49% and 61% of patients with isolated optic neuritis have MRl abnormalities consistent with multiple sclerosis at presentation. 1 ,2 The precise aetiology in the remainder of patients is often undetermined. Optic neuropathy has been reported in association with various conditions including hypertension and hyperthyroidism,3 infections such as measles, rubella, mumps and infectious mononucleosis,4 systemic neoplasia/ and poisoning from substances such as lead, arsenic and methanol. 3, 6 Optic neuritis secondary to paranasal sinus disease is an infrequent but well-documented association? It is evident, for example, in patients presenting with optic nerve dysfunction, orbital signs and spheno-ethmoid sinus infection on radiology ( , orbital cellulitis').
The difficulty arises when a patient presents with isolated optic neuritis and is found to have radiological evidence of sphenoiditis. The close proximity of the optic nerve in the optic canal to the sphenOid sinus makes it vulnerable to direct spread of infection from the sphenoid sinus. and were referred to the out-patient clinic; 3% of cases were referred from other sources such as the Neurology Department. Patients with this diagnosis are not investigated routinely in our department unless there are atypical features such as age outside the normal for the condition or systemic symptoms. Of a total of 149 patients, 84 had CT or MRI scans, and of these 11 (13%) were shown to have radiological evidence of sphenoid sinusitis (7 on MRI scan and 4 on CT scan). One of these patients subsequently developed clinical and radiological evidence of multiple sclerosis, leaving 10 with acute optic neuritis and isolated sphenoid sinus opacity. All 11 patients in the study had been scanned because they had one or more of the following features: atypical headache (11 patients), systemic symptoms such as fever or nausea (3 patients), unusual age at presentation, i.e. under 18 years (3 patients) or over 50 years (5 patients). Patients described their headache, distinct from retrobulbar pain or pain associated with eye movements, as moderate to severe and located to the vertex or occipital region of the skull in 8 cases.
Results (Table 1) Six females and five males ranging in age from 10 to 66 years were identified and their records examined. All patients presented with reduced visual acuity associated, in 5 cases, with some degree of retrobulbar discomfort and, in 8 eyes, with an afferent pupillary defect and reduced colour vision on Ishihara testing. In addition to these typical features of optic neuritis all 11 patients complained of moderate to severe headache, localised to the vertex in 8 patients, and 3 of them experienced nausea, sweating attacks and general malaise. All patients were referred to the ENT surgeons for an opinion. Endoscopic drainage of the posterior spheno ethmoid sinuses was advised in 7 whilst a further 3 patients were treated medically with intravenous antibiotics. At operation the sinus opacity was found to be caused by mucopurulent material in 5 cases; cultures were positive for Aspergillus fumigatus in 2 patients, Staphylococcus aureus in 1 patient and negative in the rest. One patient was found to have polyps; cultures were positive for Staphyloccus epidermidis and the final patient was found to have a necrotic tumour filling the sphenoid sinus cavity. The subsequent clinical course varied ( Table 2) .
Patient 1, a 10-year-old girl, initially presented in 1994 with unilateral optic neuropathy (decreased vision, RAPD and a pale atrophic disc). Neuro-imaging at that time revealed inflammation of the left optic nerve; an opaque sphenoid sinus was also noted but felt to be incidental (Fig. 1a) . Two years later she developed recurrent attacks of optic neuritis in the fellow eye and described episodes of visual loss accompanied by nausea, fever and headache. Repeat imaging revealed a persistent sphenoid sinus opacity and in addition marked narrowing of the optic canals was noted due to extensive, chronic osteomyelitis of the bony wall of the sinus (Fig. 1b-d) . After drainage and treatment with broad spectrum antibiotics, vision on the right eye stabilised but the compressive neuropathy of the left optic nerve resulted in permanent visual loss.
Visual loss was fully reversible in patients 2, 3, 4, 9 and 10 ( Fig. 2) . Eight months after presentation patient 2 had recurrent optic neuritis in the same eye. He was scanned again and found to have sphenoid sinus opacity. Post-treatment MRI scans were normal.
Patient 5 suffered intermittent attacks of visual loss that corresponded to episodes of sphenoid sinusitis over a period of 3 years. These attacks were initially treated medically. After surgical drainage she continued to (Fig. 3) . Patient 7 presented initially with isolated optic neuritis. Three weeks later he developed an ipsilateral partial third nerve palsy which, over the next few days, extended to include the fourth and sixth cranial nerves. An MRI scan showed a sphenoid sinus opacity that extended posteriorly to the cavernous sinus on the right side (Fig. 4a-c Our patients were followed-up for an average of 3 years (range 1-7 years).
Discussion
The mean age of patients recruited to the Optic Neuritis Treatment Trial is 31.8 years (range 18-50 years).1 Eight of our patients were outside these limits (3 younger and 5 older), which suggested atypical features at presentation and was in part why they were investigated further. Although optic neuritis in the elderly has been found to behave similarly to the disorder in younger age groups, it is important to recognise specific aetiologies such as compression, ischaemia, infectious and infiltrative disorders.9 Of the 5 patients over the age of 50 years in our study, 2 had aspergillosis of the sphenoid sinus (extending to the cavernous sinus in 1 patient), 1 had a sinus tumour and 1 patient had polyps. The numbers in our study are small but it is possible to speculate that a sphenoid sinus opacity is even more significant in patients with optic neuritis outside the normal age range for the condition.
The Optic Neuritis Study Group has suggested that the 5 year cumulative probability of developing clinically definite multiple sclerosis (MS) in patients with optic neuritis is 30%. 1 0 Follow-up in our study was between 1 and 7 years, with the majority of patients being followed for at least 2.5 years and 4 patients for 4 or more years. We accept that this may not be long enough to exclude the development of MS as a final diagnosis in some patients. However, none of the 7 patients who had MRI scans were noted to have brain lesions at presentation and the Optic Neuritis Study Group also found that only a small minority (16%) of such patients go on to develop MS in 5 years.lO Four patients had CT scan at presentation; ideally all patients should have had an MRI scan, but as this was a retrospective study and the cases were collected over several years, this was not possible. None of these patients has required further imaging.
Four patients had definite disc swelling at presentation; the appearance of the disc in patient 7 was thought to be equivocal. Patient 10 had proven sinus pathology at surgery (extensive polypoid tissue and pus). His MRI scan prior to surgery showed enhanc�ment of the left optic nerve and anterior placement of the sphenoid sinus air cells surrounding the optic canal. This anatomical variant may have rendered the optic nerve more susceptible to involvement in the infectious process. Of the remainder, patient 3 was found to have pus in the sphenoid sinus at surgery and patients 2 and 9 were treated medically. It would seem possible that focal, chronic pathology in an anatomically vulnerable patient can cause swelling along the entire length of the optic nerve secondary to compression or inflammation. Alternatively it may be the case that the optic nerve head alone is affected due to arrested axoplasmic flow secondary to compression or inflammation of the optic nerve in the optic canal.
A causal relationship between paranasal sinus disease and acute optic neuritis was accepted in the historical literature. In 1909, Loeb presented an extensive literature review dating back to the early 1800s and, in the absence of imaging, attributed many cases of visual loss to disease of the spheno-ethmoid sinuses; more recently there have been several case reports of optic neuritis associated with sphenoid sinusitisY With prompt antibiotic treatment and surgical drainage the condition was reversible, but delay in diagnosis and inappropriate treatment with steroids led to permanent visual loss. Acute isolated sphenoiditis accounts for less than 3% of all sinus infections.12 The most common symptom is headache, which can be retrobulbar, parietal or frontal; the pathological diagnosis is usually bacterial infection.13
Incidentally noted sphenoid sinus disease is uncommon. Digre et al. 1 4 examined 300 consecutive, routine, neuroradiological scans and found sphenoid sinus opacity in only 21 (7%): cases; in comparison the maxillary and ethmoid sinuses were more frequently abnormal (23% and 34%, respectively).14 Of those patients with abnormal sphenoid sinuses 5 (24%) had visual problems associated with the abnormality; 1 patient presented with isolated optic neuritis which recovered fully after endoscopic sphenoidotomy. When present, therefore, opacity of the sphenoid sinus is likely to be significant. All our patients were scanned because of one or more atypical features, i.e. age at presentation, systemic features, involvement of the fellow eye and/ or the presence of headache as distinct from retrobulbar discomfort which is an accepted feature of optic neuritis. Suggested mechanisms of unilateral optic nerve involvement in the context of sphenoid sinus disease include direct spread of infection and inflammation, which are made possible by the anatomical features of the sphenoid sinus. Dissection of cadaveric heads has revealed an extremely variable relationship between the posterior spheno-ethmoid air cells and the optic nerve. Although the sphenoid sinuses are midline structures present in the body of the sphenoid bone, they can extend much further into the pterygoid processes, greater wing of the sphenoid or even encroach on the basilar part of the occipital bone. They are usually separated by a vertical median septum but the two sinuses are not symmetrical and one can lie in front of or behind the other. The bony wall covering the optic nerve is anatomically dehiscent in 6% of cases and, if present, may measure as little 0.10 mm. In some cases the nerve can actually traverse the lumen of the sphenoid sinus.
IS
Osteomyelitis of the sinus walls secondary to chronic infection (as seen in patient 1) would then be in direct contact with optic nerve dural sheath. Subsequent thickening of the sinus wall would narrow the optic canal and lead to compressive optic neuropathy. Polyps involving the mucosa of the sphenoid sinus also cause compression of the nerve within the sinus.
Another possible mechanism of optic nerve involvement is invasion of the nerve by local bacteria in those cases where the nerve traverses the sphenoid sinus. Perhaps more likely is the possibility of secondary inflammatory occlusive vasculitis causing optic neuritis, which would explain the rapid resolution following surgical drainage and/ or antibiotic therapy. A purely theoretical but intriguing possibility is the hypothesis that infection in the sphenoid sinus may stimulate the immune system indirectly causing demyelination; this could possibly explain the events in patient 11.
A randomised controlled trial would be necessary to clarify the effects of medical or surgical intervention in these patients; optic neuritis presenting with sphenoid sinus disease is uncommon and in the absence of such data we feel our study, although not conclusive, highlights a number of important practical points:
1. Although data from the Optic Neuritis Treatment Trial conclude that MRI is not necessary in patients with typical features of optic neuritis,16 investigation is indicated in patients outside the normal age range, those with headache or systemic features, or a history of previous sinus disease, to exclude pathology involving the optic canal and posterior spheno-ethmoid sinuses. Interestingly we also reviewed the MRI scans of all the other patients with sphenoid sinus opacity and found no difference between patients with asymptomatic sphenoid sinus opacity found routinely and symptomatic sphenoid sinusitis with or without optic neuritis. However, the anatomical variations described would not be distinguishable on MRI scan and perhaps explain this finding.
2. In the context of visual loss an isolated opacity of the sphenoid sinus should not be ignored, as prompt treatment can restore vision in the affected eye. Complication rates of intranasal endoscopic sinus surgery range from 2% to 17%, depending on the study reviewed. In experienced hands the overall complication rate is around 9%, with the most common complications being synechia formation, orbital haematoma and antrostomy closure. More serious complications such as cerebrospinal fluid leak with meningitis, double vision and blindness are very rare; overall, endoscopic spheno ethmoidectomy is a safe procedure in experienced hands.17,18
3. Patient 1 developed intermittent optic neuritis in her fellow eye over a period of 16 months before undergoing surgical drainage of the sphenoid sinus. She was treated with oral steroids on a number of occasions with improvement in vision. We would suggest an MRI scan prior to commencing systemic steroids in patients with optic neuritis: otherwise underlying pathology such as infection and tumours can be masked and vision initially stabilise or even improve.
We conclude that the presence of sphenoid sinus opacity in patients with optic neuritis may well be significant and should not be dismissed as an identical finding.
